Comment on "Peculiar Scaling of Self- Avoiding Walk Contacts 
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Baiesi, Orlandini and Stella have recently shown [1] 
that the set of all non-bonded nearest neighbour (NN) 
contacts between the two halves of a self-avoiding walk 
is a multifractal characterized by a universal exponent, 
r. In the presence of NN interactions, and in two di- 
mensions, they have shown that r ^ 1.93 above the 9 
temperature, Tg, wheras t = 1 at and below Tg. They 
have shown further that the exponent r could be supe- 
runiversal with a value, r = 2, for contacts between a 
self-avoiding walk and a confining wall. The purpose of 
this comment is to demonstrate that such contact-scaling 
is broken for the recently proposed Interacting Growth 
Walk (IGW) [2]. 

IGW starts from an arbitrarily chosen site, rp, of a 
regular d-dimensional lattice of coordination number z, 
whose sites are initially 'unoccupied' (by monomers). 
The first step is made in one of the z available directions, 
by choosing an 'unoccupied' NN of ro, say ri, at random 
with equal probability. Let {r™ | m = 1, 2, Zj} be the 
'unoccupied' NNs available for the j*'* step of the walk. 
If Zj = 0, the walk can not grow further because it is 
geometrically 'trapped'. It is, therefore, discarded and a 
fresh walk is started from rg. If Zj ^ 0, the walk pro- 
ceeds by choosing one of the available sites, say r™, with 
a probability proportional to exp[— /?n^^(j)eo], where 
n^^(j) is the number of non-bonded NN sites of r™ and 
/3 = l/ksT^ ks is the Boltzmann constant. At 'infinite' 
temperature (/3 = 0), the walk generated will be the same 
as the Kinetic Growth Walk (KGW), reference given in 
[2]. However, at finite temperatures, the walk will prefer 
to step into a site with more non-bonded NN contacts 
when the energy per contact, eo, is negative. We may set 
eo = — 1 without loss of generality. 

At any given temperature, we make a large number 
of attempts [3] to generate iV-step IGWs, identify the 
non-bonded NN contacts between the two halves of the 
walks, locate their centres of mass and compute the en- 
semble average of the q-ih power of the average radius 
of gyration, < Rl{N) >~ TV^', {q > 0). From the ob- 
served power-law dependence of the moments, we ob- 
tained (Tg as a function of q for IGWs on a square lattice, 
and have plotted them in the upper inset of Fig.l for 
/3 = 0, 1/2, 1, 2 and 300. The fact that ag/q depends on 
q for all these temperatures is related to the specific na- 
ture of the corresponding distributions, Pp{Rc^ N), which 
we have shown in the lower inset of Fig.l for TV — 300. 
It is clear that the distribution has a power-law form, 
Pl3=o{Rc, N = 300) ^ Rc^, only at infinite temperature. 
By demanding that the q-th moment, obtained from the 
scaling form, Pp=o{Rc,N) - R-^JiRc/N") where the 
end-to-end distance exponent v — i/A for the KGW, be 
consistent with the monte carlo data in Fig. 1 , we get the 
contact-exponent, t ~ 1.90 ± 0.02. That this value of 


T is consistent with the assumed scaling form is further 
confirmed in Fig.l, where we have shown that the distri- 
butions corresponding to iV = 200 and N — 300 could 
be collapsed reasonably well. Thus, the IGW at infinite 
temperature (or equivalently, the KGW) has the same 
contact-scaling behaviour as a self-avoiding walk How- 
ever, at finite temperatures, it has none. 
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FIG. 1. Data collapse for N = 200 (filled circle) and 
N = 300 (star) at infinite temperature (/3 — 0) with the 
contact-exponent r — 1.9. Upper Inset: aq as a function of 
q for /3 — 0,0.5, 1,2 and 300. Lower Inset: The distributions, 
Pfi{Rc, N = 300), for /3 = 0, 0.5, 1, 2 and 300 from left to right. 
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[3] Typically ~ 200 million attempts are made to generate 
walks upto a maximum of A' = 500 on a square lattice; 
sample attrition is the most severe problem for (3 = and 
it becomes less and less severe as the value of (3 increases. 
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